How is the prefrontal cortex (PFC) organized such that it is capable of making people more flexible and in control of their behavior? Is there any systematic organization across the many diverse areas that comprise the PFC, or is it uniquely adaptive such that no fixed representational structure can develop? Going against the current tide, this paper argues that there is indeed a systematic organization across PFC areas, with an important functional distinction between ventral and dorsal regions characterized as processing What versus How information, respectively. This distinction has implications for the rostro-caudal and medial-lateral axes of organization as well. The resulting large-scale functional map of PFC could prove useful in integrating diverse data, and in generating novel predictions.
The What-How, Abstraction, Cold/Hot (WHACH) model of PFC organization The prefrontal cortex (PFC) is known to be important for cognitive control, enabling behavior to be at once flexible yet task-focused [1, 2] . One of the principal means of understanding how it achieves these remarkable feats is by characterizing the nature of its underlying neural representations. The central question addressed here is: are PFC representations systematically organized across areas, and if so, what is the nature of this organization? Although many have attempted to answer the former in the affirmative, with a variety of different organizational schemes, the broadest consensus in the field seems to be that, if there is any organization there, it is extremely difficult to characterize. Indeed, some go so far as to argue that PFC should not exhibit any kind of systematic organization, by virtue of its very nature [3, 4] (Box 1).
However, there are also strong reasons to believe that the PFC should have some kind of stable systematic organization (Box 1), and considerable data appear to be consistent with a specific proposal advanced here: the What-How, Abstraction, Cold/Hot (WHACH) model (Figure 1 ). This model is organized along 3 major axes: ventral versus dorsal (What versus How), rostral versus caudal (Abstraction), and lateral versus medial (Cold versus Hot). The ventral versus dorsal distinction is the primary focus of the paper. The key idea is to bring the What versus How distinction between ventral and dorsal pathways in posterior cortex, developed by Goodale and Milner [5] , forward into the PFC in terms of ventrolateral (VLPFC) versus dorsolateral (DLPFC). The characterizations of the other two dimensions have been extensively discussed in the literature and are not themselves novel, but they interact in potentially interesting ways with the first dimension, and are discussed in that context.
The What versus How idea is developed below, and then related to the two other axes of PFC organization in subsequent sections.
What versus How
There are two broad frameworks for understanding the ventral versus dorsal organization of the posterior cortex: the What versus Where distinction advanced by Ungerleider and Mishkin [6] , and the later What versus How model of Goodale and Milner [5] . The key distinction between these two frameworks is in characterizing the role of the dorsal pathway (principally the parietal cortex) -is it primarily about spatial representations (Where) or is it primarily about transforming perception into action (How)? Some of the data motivating the How model showed that people with ventral pathway damage could not describe shape information (e.g. the angle of a slot that was rotated in different ways), but could nevertheless clearly express shape knowledge when it was used to constrain their actions (e.g. putting a card into the rotated slot) [5] .
Thus, Goodale and Milner's key insight was that shape information can be processed by both pathways, and the crucial distinction is how the information is used -the dorsal pathway extracts visual signals relevant for driving motor behavior ( perception for action), whereas the ventral pathway extracts information relevant for identification and other forms of semantic knowledge. Note that spatial information is often very relevant for guiding motor behavior, and this could explain the prevalence of Where information in the dorsal pathway, such that the How model can be considered a generalization of the Where model.
The notion of taking a ventral versus dorsal distinction from posterior cortex forward into the PFC was pioneered by Goldman-Rakic and others, in the context of the original What versus Where model [7] [8] [9] . A significant motivation for doing so is that the appropriate ventral-to-ventral and dorsal-to-dorsal connectivity patterns between PFC and corresponding posterior cortical areas are predominant [9] [10] [11] (Figure 2 ). But the evidence in support of this What versus Where distinction in PFC, in both monkeys and humans, has not been very consistent [12, 13] .
The main claim of this paper is that Goldman-Rakic's overall strategy was correct, but that the characterization of posterior cortex she used was too narrow: if you instead 
